Our group has recently constructed a nuclear mass formula, which we refer to as KUTY formula, composed of a gross part and a shell part. For the shell part, we first calculate proton and neutron spherical shell energies by using modified WoodsSaxon type potentials, which we have newly constructed.4 A notable feature of our mass formula is a new method of obtaining shell energies of deformed nuclei. The shell energy of a deformed nucleus is expressed as an appropriate mixture of spherical shell energies added to an average deformation energy. This mass formula gives ground-state masses and shapes for the nuclei ranging from 4He to the superheavy nuclei. The standard deviation of the calculated masses from the experimental masses of the 1995 Mass Evaluations is about 680 keV. Using this formula, we estimate a-decay Q values and spontaneous fission barriers.6 As for the estimation of the a-decay half-lives, we take some phenomenological formulas with some adjustable parameters. As for the spontaneous fission barriers, we calculate the potential energy surface by the method to obtain the shell energies of KUTY formula and then obtain the fission-barrier height.
In sect. 2 we estimate the a-decay half-lives, and in sect. 3
we show the spontaneous fission barrier heights.
Alpha-decay
Half-life 2.1. Phenomenological Formulas of a-decay Half-lives. We first estimate the a-decay half-lives Ta (s) from experimental Qa values (MeV) with a phenomenological relation in a wide nuclidic region. The a-decay half-life is written as where N011 is collision frequency of an a particle to a potential wall and P is penetration probability.
In the WKB approximation, the probability P for a spherical nucleus is approximately written as where b and R are outer and inner radii of ƒ¿-particle potential V(r) penetrated by a particle with Qa, and ma and mf are masses of an a particle and a daughter nucleus, respectively.
Here Here, ho is taken from the average of differences of experimental half-lives from estimated ones (as h=0) for odd-A nuclei.
The results for two formulas are in the following. estimated Ta for the superheavy nuclei in Figure 3 . In this estimation, experimental Qa are taken from Reference 1. These nuclei are not input data for parametrization because these were lacking or estimated data in the ENSDF file. This figure shows 
Formula (A)
Koura that the estimated Ta are smaller than the measured ones. The values from Formula (B) are relatively larger than those from Formula (A) for the nuclei with large mass numbers. With the use of Formula (B), we systematically calculate the Ta for superheavy nuclei. In order to estimate the Qa of superheavy nuclei, we use the KUTY mass formula.
The result is shown in Figure 4 . In this figure our a-decay half-lives present a feature of magicity at Z=114 and at Z=126 as relatively wide gaps between isotope lines, while a similar figure with the use of FRDM mass formula has a larger gap only at Z=114, and that with the use of ETFSI mass formula shows no gap. (The results of FRDM and ETFSI are not shown in the figures.) The magicity at N=184 is also seen as steep decreasing of isotope lines just beyond N=184. The oscillations of the isotope lines are seen because of the even-odd hindrance effect. This figure shows the "hill" of the barrier heights of the nuclei near 304 122. These barrier heights are about 8 MeV or more.
Therefore these spontaneous-fission half-lives are expected to be very long. On the contrary, the "basin" of the barrier heights of the nuclei near 278 110 is also seen. These heights are about 2
MeV. There are also other neutron-deficient nuclei having relatively small fission barrier heights whose spontaneous-fission half-lives expected to be rather short.
